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ABSTRACT: 

PROBLEM TO BE SOLVED: To realize a heat roller for heat accumulation 
type 

fixing whose service life is long, which can be heated at a very high speed and 
which can respond to processing speed at a high speed when it is systemized 
with another OA equipment in an electrophotographic device such as a copying 
machine and a printer. 

SOLUTION: A heating resistor sheet is manufactured by forming a film by 
laminating an Insulating layer 6,a heating resistor layer 8, an insulating 
layer 14 and the like on a metallic sheet 4 whose surface is roughened and 
which is composed of aluminum, copper, stainless steal or the like by a screen 
printing method. Then, the quick heat roller for heat accumulation type fixing 
is completed by winding the heating resistor sheet round the outside 
circumference of a metallic pipe stock 16 having a heat insulating layer 18 at 
the surface and sticking it so that the sheet 4 becomes the outermost outside 
circumference. At this time, the layers 14 and 18 are brought into close 
contact with each other and joined. 
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* NOTICES * [JP,2000-321911,A] 
JPO and NCI PI are not responsible for any 

damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] about the heating roller for developer (toner) fixation in 
electrophotography equipments, such as a copying machine and a printer, further, this 
invention hangs the belt for fixation on a detail, and is indirectly fixed to it in the toner 
image in the record paper - it is long lasting and is related with the quick heating roller 
for accumulation mold fixation in which high-speed heating is possible. 
[0002] 

[Description of the Prior Art] Generally, the toner anchorage device in 
electrophotography equipments, such as a copying machine and a printer, counters and 
arranges the heating roller equipped with the exoergic means, and an application-of- 
pressure roller, passes the recording paper which imprinted the toner image among these 
rollers, pressurizes heating and coincidence, and carries out heat fixation of the toner 
image at the recording paper. 

[0003] The heating roller put in practical use fi^om the former carries out the inner 
package of the luminescence heating tubes, such as a halogen lamp, to the interior of 
metallic pipes, such as aliuninum and stainless steel. However, in order to use radiant 
heat, and exoergic effectiveness is bad and to carry out temperature up to predetermined 
temperature required for fixation, for example, 1 60 degrees C, this heating roller needs 
about ten minutes fi-om several minutes, and its power consumption at the time of 
standby is also large, and it also produces an energy-saving problem at the time of intact. 
The development target of the digital technique age and a fixation device is exhausted on 
relief of power consumption, and the shortening technique of a heating up time. By the 
color device, the homogeneity of high-speed temperature up and temperature distribution 
especially becomes the greatest high-definition factor. 

[0004] Moreover, in recent years, in order to use them, interlocking a copying machine 
and a printer with other OA equipment, when the copying machine and printer of an OFF 
state or a short rest condition have a signal input, if the heating up time of a heating roller 
is long, a system will not run, but it has become the key factor which checks system-wide 
improvement in the speed. That is, however other electronic instruments may be 
accelerated, as long as there is no radical solution of the toner fixation section, 
improvement in the speed of an electrophotography system is under a difficult situation. 
[0005] Like the above-mentioned, the conventional heating roller for fixation prepares a 
heat source in the inner surface of a metal element tube, heats the whole metal element 
tube, and it carries out temperature up to fixation temperature, and it uses it for it. For this 



reason, power consumption increased and compaction of a heating up time was difficult. 
Then, the proposal which improves a luminescence heating-tube method has been made 
variously. For example, it is the heating roller of the structure which formed insulator 
layers, such as polyimide, prepared the exoergic resistor layer in the peripheral face, and 
equipped further the peripheral face of the cylinder object which consists of a metallic 
pipe which is a heating roller for fixation with such as Teflon (fluororesin), on 

the front face (refer to JP,55-72390,A, JP,62-20038,A, and JP,63-158582,A). If 
energization heating of the exoergic resistor layer is carried out, it will be the idea that the 
high-speed temperature up of the whole heating roller can be carried out. 
[0006] 

[Problem(s) to be Solved by the Invention] However, this invention persons came to find 
out the unutilizable serious fault, while studying this heating roller. That is, ****** and 
an electric insulator layer are formed in the peripheral face of a metaUic pipe, and, 
moreover, the ingredient of these each class is that a degree of hardness is low for organic 
resin. Since it is made to run the recording paper between the heating roller in a 
compression condition, and an application-of-pressure roller, direct extemal force acts on 
****** exposed to a front face, and the electric insulator layer in the degree, and it is in 
the condition of being very easy to get damaged. 

[0007] Nevertheless, moreover, it wears out quickly that the exfoliation pawl for 
removing the recording paper not only contacts a heating roller peripheral face, but 
contact arrangement of the thermistor for thermometry is carried out by predetermined 
thrust at this peripheral face, consequently a heating roller peripheral face tends [ very ] 
to get damaged. If wear progresses and an exoergic resistor layer is exposed, unexpected 
accident, such as fault current accident by short circuit, will be occurred. For these 
reasons, this method becomes a failure by the idea, without being put in practical use, 
and, in addition, the luminescence heating-tube method is used also for current. 
Therefore, in order to be satisfied with a simultaneous target of long lasting nature, 
safety, and high-speed temperature-up nature, a device is needed fiirther. 
[0008] 

[Means for Solving the Problem] It consists of the quick heating roller for accumulation 
mold fixation concerning this invention equipping with an exoergic resistor sheet the 
peripheral face of the cylinder object which gave adiathermic, and this exoergic resistor 
sheet consisting of a metal sheet and an exoergic resistor layer at least, carrying out 
energization heating of this exoergic resistor layer, and setting the metal sheet section as 
desired fixation temperature. 

[0009] Said exoergic resistor sheet is considered as the configuration which carried out 
adhesion junction so that it might be the stratified sheet which consists of 4 lamination 
which carried out the laminating of an insulator layer, an exoergic resistor layer, and the 
insulator layer on the metal sheet at this order and the metal sheet of a base might become 
the outermost periphery about this exoergic resistor sheet at the peripheral face of the 
cylinder object which prepared the thermal break at the front face. 
[0010] Said metal sheet is a metal thin layer, and the contact surface with an insulator 
layer proposes the quick heating roller for accumulation mold fixation by which split-face 
processing is carried out, in order to raise adhesion. Moreover, an exoergic resistor layer 
is formed with screen printing among exoergic resistor sheets, and the quick heating 
roller for accumulation mold fixation which controls the thickness of an exoergic resistor 



layer by multilayer printing is proposed. 

[001 1] The endless belt for fixation is covered over the aforementioned quick heating 
roller for accumulation mold fixation, and the quick heating roller for accumulation mold 
fixation arranged so that a transfer paper may be passed and heat fixation of the toner 
image may be carried out between this endless belt for fixation and the quick heating 
roller for accumulation mold fixation is proposed. Said quick heating roller for 
accumulation mold fixation which carries out heat fixation of the toner image of a 
transfer paper in respect of [ for fixation ] an endless belt is proposed. . 
[0012] 

[Embodiment of the Invention] Since he carried out accumulation of the heat to the 
heating roller front face when this invention person etc. has arranged the exoergic resistor 
sheet to the peripheral face of the cylinder object which gave adiathermic as a result of 
studying wholeheartedly the fault of the conventional example and its amelioration 
proposal, and he constituted the heating roller, he came to hit on an idea of the ability of 
the temperature up of the skin temperature of a heating roller to be carried out even to 
request temperature within several seconds. Moreover, when covering an endless belt 
over this heating roller and sticking the endless-belt side to the toner image side of a 
transfer paper, improvement in the speed of heat fixation can be realized carrying out 
temperature up of the belt in an instant, and it came to find out the new technique in 
which the conventioual faults, such as a standby time and an energy-saving problem, are 
conquerable. 

[0013] If ****** is prepared on the surface of the endless belt, the recording paper can 
separate easily after fixation. As ******^ fluororesins, such as Teflon, can be used, for 
example. By this method, since the fixation side of the recording paper, an exfoliation 
pawl, and a thermistor do not contact on the surface of a heating roller, the long lasting 
nature and the safety of a heating roller are securable. Moreover, if the thickness of the 
metal sheet in the outermost periphery is adjusted, the homogeneity of the temperature 
distribution of a longitudinal direction is improvable. 

[0014] An exoergic resistor sheet carries out the laminating of each class to the shape of a 
sheet, and is formed, and forms the thermal break in the cylinder body surface. A heating 
roller can only consist of easily sticking the insulating layer of this exoergic resistor sheet 
front face, and the thermal break of a cylinder outside-of-the-body peripheral surface 
with the adhesives which consist of heat resistant resin. Since it is intercepted by the 
thermal break, it is hard to conduct heat inside a cylinder object and it easy to carry out 
accumulation of the heat to a fi^ont face as mentioned above, this heating roller is called 
the quick heating roller for accumulation mold fixation. That is, since heat is absorbed at 
a metal sheet side and can carry out [ efficient ]-izing of the thermal efficiency, epoch- 
making amelioration of the electrophotography dexterous anchorage device in which 
high-speed fixation is possible is reahzable with low power. 

[0015] First, the heat-resistant-resin layer is formed in the peripheral face of the cylinder 
object which consists of a metallic pipe as a thermal break. On the other hand, on a metal 
sheet, the laminating of an insulator layer, an exoergic resistor layer, and the insulator 
layer is carried out to this sequence, and an exoergic resistor sheet is formed. Next, 
winding adhesion of this sheet is carried out at the peripheral face of a cylinder object, 
and a heating roller is formed. However, it arranges so that a metal sheet may become the 
outermost side. Furthermore, in order to carry out **** transit of the transfer paper 



between an endless belt and a heating roller, an endless belt is stretched so that a pressure 
welding may be carried out to the peripheral face of this heating roller, and it arranges so 
that heat fixation of a toner image may be performed in respect of an endless belt. 
[0016] If it arranges as mentioned above, an exoergic resistor layer, a metaUic pipe, and 
an endless belt are mutually insulated electrically by the insulating layer of a sheet, and 
the thermal break of a heating roller, fault current etc. is prevented, and a safety aspect 
can be secured. 

[0017] Moreover, if an insulating pipe is used as a cylinder object, since heat insulation 
property is also high, an electric insulator does not need to form a thermal break in the 
front face of the insulating pipe which is a cylinder object separately. Therefore, with this 
configuration, the anchorage device of energy saving is realizable. 
[0018] An exoergic resistor layer is the sheet-like member which generates heat by 
energization of a current, and this exoergic resistor layer is formed by carrying out paint 
film formation of the conductive paste which consists of a metal-powder object, carbon 
fine particles, etc., or stretching the resistance film which has predetermined electric 
resistance. If the thickness is adjusted, adjustable [ of the resistance ] can be carried out 
and exoergic power can be adjusted. 

[0019] An exoergic resistor ingredient can also use not only for an electric conduction 
agent but for this the mixture which added the synthetic resin or glass which constitutes a 
matrix. Moreover, other well-known ingredients can also be added according to the 
object. As an electric conduction agent, the intermetallic compound of metallic materials, 
such as Ag, nickel, Au, Pd, Mo, Mn, and W, or Re 203, Mn203, and LaMnOB grade is 
used. Moreover, by using the glass which constitutes a matrix, a resistance value change 
can be lessened also by the heat cycle. 

[0020] Furthermore, use Ag and nickel as base resin as an electric conduction agent, this 
is made to mix glass as a matrix preferably, and it is made a conductive paste with a 
fluidity. Paint film formation of this conductive paste is carried out with screen printing 
at a request pattem. 

[0021] When glass is used as a matrix, a resistance value change can be lessened also by 
the heating cooling cycle. Moreover, when synthetic resin and glass are used as a matrix, 
it has the improvement effect of the physical-properties value of an exoergic resistor 
layer — membrane formation reinforcement can be improved. An electrical conducting 
material is contained and a matrix is made to contain in 10 - 90% of the weight of the 
range 90 to 1 0% of the weight. As for the thickness of an exoergic resistor layer, it is 
desirable to be referred to as 5-100 micrometers, and its 20-60 micrometers are more 
desirable. However, neither loadings nor thickness is limited to these numeric values, and 
it can choose a more suitable numeric value so that terms and conditions, such as 
temperature-up engine performance, and an elevated-temperature maintenance property, 
a temperature-distribution property, may be satisfied. 

[0022] An insulator layer insulates the current from an exoergic resistor layer, and forms 
it by the paint film of insulating fine particles, set-up of an insulating film, etc. It is 
divided into an inorganic insulating material and an organic insulating material as an 
insulating material. What is necessary is for there to be a mica, a marble, ceramics, glass, 
etc. in an inorganic insulating material, and for there to be various kinds of well-known 
ingredients, such as fiber, plastics, rubber, a wax, and a compound, in an organic 
insulating material, and just to use properly with the processing engine performance etc. 



whenever [ insulating ]. Since it can form in the shape of [ with a very flat front face ] a 
sheet by itself, especially a plastic film and its prototype can be used as an insulator layer 
as it is. 

[0023] By preparing the metal sheet which is the base of an exoergic resistor sheet in the 
outermost side, the heat ray by which dissipation radiation is carried out that it is 
transparent or directly from an exoergic resistor layer is absorbable. Furthermore, if the 
metallic pipe which carried out mirror plane processing as a cylinder object is used, since 
it reflects a heat ray, the heating effectiveness can go up fixrther, can shorten the heating 
up time of a heating roller remarkably, and, moreover, can also contribute the heat ray 
emitted to cylinder dignity through a thermal break to energy saving. 
[0024] In forming an exoergic resistor layer with a conductive paste or forming an 
insulator layer with an insulating paste, if screen printing is utilized, it can carry out [ 
easy ]-izing of the formation. Of course, in the case of a conductive film or an insulating 
film, it can use as a layer as it is only by sticking, and thickness adjustment will also 
become possible if the thickness of the film to be used is changed. Screen printing is the 
method which a desired hole opening pattem is made to intervene and is printed, and a 
paste is printed by the hole vacancy part. Therefore, in order to be able to print the pattem 
of arbitration only by changing the screen to be used and to adjust thickness, the 
resistance of an exoergic resistor layer and the thickness of an insulator layer can be 
freely set up by carrying out multilayer printing with three-fold [ a duplex and ]. 
[0025] Since it has the operation which carries out heating fixation of the toner image on 
a transfer paper, in order to lose fixation nonuniformity, it is important for a heating roller 
to set the whole surface of a heating roller as homogeneity temperature. Since heat 
generally dissipates through a current installation terminal from the ends of a heating 
roller, the temperature distribution of the amount of center section are high, and are in the 
inclination for ends to become low. Therefore, by making the ends of an exoergic resistor 
layer thin gradually, the exoergic effectiveness of the part can be raised and the whole 
surface of a heating roller can be set as homogeneity temperature. If it puts in another 
way, it will become possible by adjusting the thickness (resistance) of an exoergic 
resistor layer appropriately to make the temperature distribution of a heating roller into 
homogeneity, and to make control of a programming rate easy. 
[0026] 

[Example] Hereafter, a drawing explains the example of this invention. Drawing 1 is the 
sectional view of the exoergic resistor sheet concerning this invention. The front face of 
the metal sheet 4 is made to print and harden the insulating layer 6 which consists of 
polyimide resin in thickness of 5-20 micrometers with screen printing, as shown in 
drawing 1 . Moreover, the exoergic resistor layer 8 is printed with screen printing, and it 
is made to dry and harden. Next, similarly the electrode layers 10 and 12 are printed with 
screen printing, desiccation and hardening of are done, further, an insulating layer 14 is 
screen-stenciled in thickness of 10-30 micrometers with polyimide resin, is dried and 
stiffened, and the exoergic resistor sheet 2 is completed. 

[0027] If the above-mentioned creating method is further explained to a detail, a stainless 
plate with a thickness of 0.1 mm which made the front face the split face by electrolytic 
etching is first fixed as a metal sheet 4 on a flat-surface glass plate. Polyimide resin is 
printed with screen printing in thickness of 5-10 micrometers on it, and it considers as the 
insulator layer 6. Ag and nickel were made into the subject as an exoergic resistor 



ingredient, the synthetic resin and glass which constitute a steamy matrix were made to 
contain 50%, and were prepared, on said insulator layer 6, screen-stencil was performed 3 
times and about 1 1.7-ohm exoergic resistor layer 8 was formed. The exoergic resistor 
layer was formed by time [ 1st ] screen-stencil, in order to make temperature distribution 
into homogeneity by time [ 2nd ] screen-stencil, thickness distribution adjustment of an 
exoergic resistor layer was performed, and the electrode layers 10 and 12 for electric 
conduction were formed by time [ 3rd ] screen-stencil. Next, polyimide resin was screen- 
stenciled and stiffened as an insulator layer 14 on the exoergic resistor layer 8, and the 
exoergic resistor sheet 2 was completed. 

[0028] Split- face processing of the front face of the metal sheet 4 is performed in order to 
raise adhesion with the insulator layer 6. Moreover, at the time of energization, the metal 
sheet 4 absorbs the heat ray from the exoergic resistor layer 8, and becomes an elevated 
temperature at it. In order to improve thermal conductivity with the endless belt 
mentioned later, as for the rear face of the metal sheet 4, it is desirable to carry out mirror 
plane processing. This exoergic resistor sheet is wound around the periphery of the 
aluminum pipe in which the thermal break was formed on the front face, it sticks with 
heat-resistant adhesives, and the quick heating roller for accumulation mold fixation is 
manufactured. 

[0029] Drawinjg 2 is the structure sectional view of the quick heating roller for 
accumulation mold fixation. The thermal break 1 8 which consists of a polyimide 
insulator with a thickness of 100 micrometers is formed in the front face of the aluminum 
element tube 16 with the diameter of 20mm, a die length [ of 283mm ], and a thickness of 
0.9mm. The electric conduction rings 28 and 30 were formed in the ends of the aluminum 
element tube 16, the end face of the aluminum element tube 16 was equipped with the 
introductory terminals 24 and 26 through the insulating tubes 20 and 22, and the 
introductory terminals 24 and 26 were fiirther connected with the electric conduction 
rings 28 and 30 with lead wire 32 and 34. Next, the electrode layers 10 and 12 and the 
electric conduction rings 28 and 30 are connected to lamination and coincidence for the 
thermal break 18 of an aluminum element tube front face, and the insulating layer 14 of 
an exoergic resistor sheet front face with electroconductive glue. 
[0030] It sticks carrying out application-of-pressure adhesion of a thermal break 18 and 
the upside insulating layer 14 so that the metal sheet 4 of the exoergic resistor sheet 2 
may become the outermost periphery at an aluminum element tube and the aluminum 
element tube 16 which applied insulating adhesives as the lamination approach of an 
exoergic resistor sheet. A thermal break 18 and an insulating layer 14 are stuck, it 
calcinates for 30 minutes at 300 degrees C, using heat-resistant polyimide resin adhesives 
as an example, and heat hardening of the adhesives is carried out. Thus, the quick heating 
roller 35 for accumulation mold fixation is completed. 

[0031] Many ingredients, such as the aluminum element tube 16, the introductory 
terminals 24 and 26, and the electric conduction rings 28 and 30, have the desirable one 
where the difference of a coefficient of thermal expansion is possible smaller, and to 
choose such an ingredient is desired. Moreover, various physical-properties values, such 
as electrical resistivity of the electrical conducting material of the exoergic resistor sheet 
2, a rate of an insulation of the insulator layers 6 and 1 4, and thermal conductivity of a 
thermal break 18, are also appropriately chosen according to the object. 
[0032] The introductory terminals 24 and 26 are supported to the insulating bearing 



prepared in the body wall of a device, and carry out heating control of the exoergic 
resistor layer 8 according to the current from an external power. The control circuit which 
carries out heating setting out of the quick heating roller 35 for accumulation mold 
fixation at predetermined temperature, and is not illustrated with the thermistor for 
thermometry mentioned later performs power control. Since it is more thinly formed by 
ends, a heat rate becomes high, and the exoergic resistor layer 8 fills up heat dissipation 
to bearing, and is equaUzing the heating temperature in the whole surface of the exoergic 
resistor layer 8 as a result. When the electrical potential difference of 1 OOV was 
impressed to this heating roller 35, the current of about 6 A flowed and charge power was 
600W. 

[0033] The temperature-up property of this quick heating roller for accumulation mold 
fixation is shown in drawing 3 . ** among drawing 400 W, ** black rectangular head ** 
600W and - show the case where the power of 800W is switched on, and the axis of 
ordinate of an axis of abscissa is the temperature on the front face of a heating roller 
(degree C) in a heating up time (second). In order to have reached predetermined fixation 
temperature, for example, 160 degrees C, 600W compared for 1.3 seconds for 2 seconds, 
400W compared each with the conventional halogen lamp with 1 second 800W, and it 
became 1 / 10 - 1/20, and a high speed. By making thin an insulating layer 6 (20 
micrometers in thickness), hi^-speed temperature up is fiirther expectable. 
[0034] Moreover, the configuration of the color fixation unit using the quick heating 
roller of this invention is shown in drawing 4 . 36 is a quick heating roller for preheating, 
38-40 is a quick heating roller for fixation, and these rollers 36-38-40 consist of heating 
rollers for accumulation mold fixation of this invention. 42 is a tension roller and has the 
role which sticks the endless belt 50 (seamless belt made from nickel) for fixation to the 
quick heating roller 40 for fixation. This becomes controllable [ nip width of face ] from 
a low speed to a high speed. 

[0035] The fluororesin layer (Teflon) is formed in the front face of the endless belt 50 for 
fixation as A thermistor 52 is arranged between rollers 38.40, fixation 

temperature is measured from the rear face of the endless belt 50 for fixation, and 
temperature control of the whole unit is performed. 54 is a cleaning roller and 56 is a 
silicone oil feed roller. 

[0036] Next, actuation of this fixation unit is explained. A transfer paper P is sent in the 
condition of having turned the imprinted toner image T upward. A transfer paper P is fed 
between the quick heating roller 40 for fixation, and the endless belt 50 for fixation, and 
the toner image T contacts an endless belt 50 directly. Since an endless belt 50 contacts 
the quick heating roller 38-40 for fixation and fixation temperature is reached promptly, 
heating fixation of the toner image T is carried out with an endless belt 50. 
[0037] Heat conduction inside a heating roller is intercepted by the thermal break 18 
which mentioned above the heat which generated heat from the quick heating roller 38- 
40 for fixation, and most heat flows into the metal sheet 4 by it. This heat is promptly 
used for an endless belt 50 by fixation of the toner image T on propagation and a transfer 
paper P. Since are recording preservation of the heat is carried out between the heating 
roller 40 for fixation, and the endless belt 50 for fixation, thermal efficiency is very high 
and it can contribute also to energy saving with high-speed temperature up. 
[0038] Since the front face of a metallic pipe is wound with the heat insulator, heat 
transfer of all the generating heat is carried out to an outside surface, and the system with 



sufficient thermal efficiency consists of this inventions. It is the epoch-making system 
which attained an abbreviation and energy saving of a standby time simultaneously as 
compared with the halogen heating tube method currently used firom the former. 
[0039] Moreover, the configuration of other color fixation xmits is shown in drawinig 5 , 
the same sign is given to the same part as drawing 4 , and only a different part is 
explained. This color fixation unit consists of two quick heating rollers 38-40 for fixation, 
and a tension roller 42 with the configuration of having omitted the quick heating roller 
36 for preheating, and that actuation is the same as that of drawing 4 . Therefore, high- 
speed temperature-up nature and long lasting nature are guaranteed. At a low speed, a 
hard organic resin conveyor belt can be used as an endless belt 50 for fixation. It is 
desirable to prepare ****** in a belt fi-ont face also in this case. 
[0040] This invention is not limited to the above-mentioned example, and it is not 
necessary to say including the various modifications in the range which does not deviate 
fi'om the technical thought of this invention, a design change, etc. within the technical 
limits. 
[0041] 

[Effect of the Invention] According to claim 1 , since an exoergic resistor sheet is only 
wound around the periphery of a cylinder object, manufacture of a heating roller becomes 
easy and generating heat concentrates on the metal sheet of the outermost periphery, 
thermal efficiency is very high. Moreover, since the metal sheet is arranged to the 
outermost periphery, there is no breakage on an exoergic resistor layer, and long lasting 
nature can be secured. 

[0042] According to claim 2, since an exoergic resistor sheet is made into 4 lamination, 
there is no danger, such as fault current, since the exoergic resistor layer was fastened in 
the insulator layer, and the metal sheet is made into the outermost periphery, the 
advancement of the temperature-up engine performance can be attained with prevention 
of divergence of heat. 

[0043] According to claim 3, since split- face processing of the fi'ont face of a metal sheet 
is carried out by electric-field etching etc., heat can be absorbed effectively, without 
adhesion with an insulator layer becoming powerfiil, and reflecting the heat ray fi'om an 
exoergic resistor layer, since it is a split face, and thermal efficiency can be improved. 
[0044] According to claim 4, it is what applied screen printing to manufacture of an 
exoergic resistor sheet, and mass production nature of this invention can be made 
possible, and cheap commercial-scene supply can be attained, and equalization of the 
temperature distribution of a heating roller can be attained by installation of multilayer 
print processes. 

[0045] According to claim 5, it is what proposed the belt type establishing method using 
the quick heating roller for accumulation mold fixation, nip width of face can be chosen 
fi-eely, and since the heating roller of the diameter of a header is usable, a small color 
fixation unit is realizable. Moreover, since a thermistor is contacted on the outside 
surface of the endless belt for fixation and mechanical force does not act on the firont face 
of the quick heating roller for accumulation mold fixation, the reinforcement of a heating 
roller can be attained. 

[0046] Since according to claim 6 heat fixation of a toner image is performed in respect 
of [ for fixation ] an endless belt and the fi^ont face of the quick heating roller for 
accumulation mold fixation does not become dirty with a toner, the reinforcement of a 



heating roller is realizable. 



[Translation done,] 



